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Electrical  and   electronic   devices   applications in consumer products are growing 
enormously,  resulting in increasing resources demand due to the  replacement of  old/ 
obsolete by  advanced  and  new  products.   It is estimated that  the total amount of  e-
wastes generation in  European  Union  (EU)  ranges from 5 to 7 million tons per annum 
or about  14 to 15 kg per capita with the growth  rate 3%  to 5% yearly. CSIR-NML 
(India) is pioneer  in the field of development of e-waste recycling  processes and also  
recognized  by  several  national and   international   recognitions. Present  paper  focused  
on a detailed  analysis of  global  e-waste  recycling scenario and contribution of  CSIR-
NML for developing the e-waste recycling processes with several national  and 
international collaborations. Recently, CSIR-NML has developed a process for  the 
removal of hazardous metal elements from leach liquor of electronic scraps following 
solvent extraction and  recovery of valuables. A  novel process  has been developed for the 
recovery of  lead  and tin  from liberated resin of printed circuit boards (PCBs) swelled by 
organic. The processes meet the strict environmental regulations. In the area of rare  earth  
processing,  a process  for the  recovery of    neodymium  has  been developed  on  
laboratory  scale  by hydrometallurgical route from discarded hard-disk of  personal 
computer. The laboratory scale processes are also developed  for  the  recovery  of  indium,  
lithium,  cobalt,  zinc,  chromium, lead, tin etc from  secondary resources.  Developments  
of  several  eco – friendly  and energy-saving  processes for e-waste recycling are underway 
to meet the stringent environmental regulations. 
With the development of science and technology, the market demand for production  
of electrical and electronic equipment (EEE)  is  increasing  rapidly.   Therefore,  huge   
amount of waste EEEs generation takes place globally, especially in industrialized/ 
developing  countries such as USA, India, China etc. 
 Huge  volume of  e-waste  causes  environmental  pollution  and  thus  appears to be 
adverse to the quality of  life. 
Environmental  and  ecological  remediation requires significant investment and  
labor cost 
Recycling   
   plays   a  decisive  role  in   minimizing   environmental  pressure  by  reducing  waste and  
      lowering dependence  on natural resources. 
   energy saving as well as less pollution compared with the utilization of  natural resources. 
 
CSIR-NML already initiated electronics waste  recycling 
through hydrometallurgical route  as  it is more favorable 
from  environmental point of view, suitable to process 
complex EEEs  on small scale. 
A novel process also developed  “To recovery lead and 
tin from the liberated resin of PCBs swelled by organic”  
which was awarded by Recom Co. Ltd., Korea in 2012.  
 
 
 
 
 
 
 
 
 
 
 
 
Total  amount of  e-wastes  generation in  European Union (EU) ranges from 5 to 7 
million tons per annum or about 14 to 15 kg per capita with the growth rate 3% to 5% 
yearly.  
Ten states generate 70% of the total e-waste  generated in  India includes  
Maharashtra, Tamil Nadu, Andhra Pradesh,  Uttar  Pradesh,  West Bengal,  Delhi,  
Karnataka,  Gujarat, Madhya Pradesh and   Punjab. 
Among  top  ten  cities generating e-waste, Mumbai ranks first   followed   by  Delhi,  
Bangalore,  Chennai,  Kolkata,  Ahmedabad, Hyderabad, Pune, Surat and Nagpur. 
In India, increased demand for the key products like PC,  TV, and Telephones in last 5-
10 year has   been    responsible for the increasing amount of e-waste generation. 
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- Flow sheet for recovery of Cu,, Zn, Cd & Ni from spent  
   PCBs of personal computer. 
- Process was awarded by ALTEKER AWARD from  
  CSIR-NML in 2012. 
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- Process flow sheet for the recovery of  lead and tin  
   from the liberated resin of PCBs swelled by organic. 
- Process was awarded by RECOM AWARD  
   from RECOM. Co. Ltd., KOREA in 2012. 
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Based on the proof of concept process flow sheet has 
been proposed   for recovery of metals from electronic 
waste. 
 These process flow sheet will be helpful  to the scale up 
studies for the metal recovery from the scrap electronic 
equipments. 
After recovery of  lead and tin from the liberated resin 
of PCBs    swelled by organic, metal free epoxy resin 
could be disposed of safely/ used as filling material 
without affecting the environment. 
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The development of  process  for   
    metal  recovery from electronic  
    waste is underway.  
  Large scale studies. 
 
